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¢4+ 47 hydrology studies of Black Hills since 1909 (24 by USGS)
¢¢¢ 36 hydrology studies of Madison Aquifer

¢4+ Volume 12,066 million acre feet

¢¢¢  Porosity 11%

¢4+ Storage 1,327 million acre feet

¢¢¢ Obtainable (from wells) 603 million acre feet
¢¢¢ Recharge rate 2 million acre feet/year

se¢ " State appropriations 87,116 acre feet/year

¢¢¢ - this is .1% of obtainable supply
¢¢¢ this is 4% of annual recharge rate

STATE APPROPRIATIONS (TQTALS) N

CFS AFY
Irrigation 53.66 41,011
Municipal 47.7 34,474
Rwd/Swd 8.06 5,824
Ind/Comm 8.24 5,955
Geothermal 2.7 1,951
Total 120.36 cfs 87,116
Brohm Mining Corporation
Appropriation sought ‘ 3,225 AFY
First six months use 3,225 AF%Y
Next 15 years use 1,613 AFY
Less - surface collection (based on normal precipitation) (726 AFY)
Actual Average Use of Madison Aquifer 887 AFY

* Appropriations typically 2 to 3 times greater than actual use.

SOURCE: ADRIAN BROWN CONSULTANTS, 155 SOUTH MADISON, SUITE 302,DENVER, COLORADO 80209. 303)399-9630
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STATE OF SOUTH DAKOTA

MADISON AQUIFER
PERMITS AND APPROPRIATIONS *(CFS)

RURAL WATER DEVELOPMENT INDUSTRIAL

QOUNTY IRRIGATION MUNICIPAL * SUBURBAN HOUSING DEVELOPMENT COMMERCIAL GBOTHERMAL  TOTAL CFS NO. FERMITS . = O
Bue 26.02(5) 2.23(1) 1.340) — R 29.59 (9 13,256.32
Poll River 9.36(1) 4.59(4) — 2.55Q2) - 16.50 (" 1,392.00
Heakoa 11.120) 2.550) - - 270 16.37 " 7,333.76
Lawseace 5.16(5) 7.00(5) 0.4203) 1.47(4) - 14.08 an 6,294.40
Mead - 5.70Q) 3.500) — - 9.20 (6 4,121.60
Peanington - 4.06(4) 2.80(12) 2.00(1) — 8.85 an 3,969.28
Parkine - 4.45(1) — — — 4.45 n 1,993.60
Hughes —-_ - _ 2.22(1) — 2.22 n 994.56
Swaloy 2.00(1) - - - e 2.00 n $96.00
Dewey . ' 1.02(1) - — - 1.02 o 457.96
Zishach - S0Q1) — - - 0.50 o 224.00
TOTAL CFS 5366 32.10 8.0 8.24 27 104.76
TOTAL GPM 24,000 14,381 ) 3,611 3,692 ] 1,210 46,932.9%
PERMIT NO (19 > an ® (v ) )

MUNICIPALITIES !

SPEARFISH 7.00(5)

STURGES 5.00)

EDGEMONT 4594

LEMMON 4.45(1)

BELLR FOURCHE 2.23Q)

BOX ELDER 220

MIDLAND 1.33(1)

PHILLIP 1.2

EAGLE BUTTEH 1.o2Q1)

WALL 1.00(1)

RAPID CITY ** 84N

DUPFRER 50(1)

“ DWNR - MARCH, 1999
= CURRENTLY SEEXING APPROPRIATION OF 7,000 GPM OR 1S.6CFS
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FROM: Adrian Brown Ref:1182/891113sb.bro
TO: Doug Stewart, B:ohm

RE: Hydrology References

DATE: November 13, 1989

We have been asked to provide a bibliography of the investigation
papers into the Madison Aquifer and groundwater resources in the
vicinity of the Black Hills. Please find below a listing of the
references that we have or know of, in date order.

1909a Geology and Underground Waters in South Dakota. United States
Geological Survey Water-Supply Paper 227.

1909b Geology and Water Resources of the Northern Portion of the
Black Hills and Ad-ijoining Reqgions in South Dakota and Wyoming.
United States Geological Survey Professional Paper 65.

1918 Artesian Waters in the Vicinity of the Black Hills, South
Dakota. United States Geological Survey Water-Supply Paper 428.

1959 Orr, H.K., Precipitation and Streamflow in the Black Hills.
USDA, Rocky Mountain Forest and Range Experiment Station Paper 44.

1961 Davis, R.W., C.F. Dyer, and J.E. Powell. Progress Report on
Wells Penetrating Artesian Aquifers in South Dakota. Prepared in
cooperation with South Dakota State Water Resources Commission.
Washington, D.C., U.S.G.P.0O., 1961.

1967 Niven, D.W., Determination of Porosity and Permeability of
Selected Sandstone Aquifers of South Dakota. South Dakota School
of Mines and Technology, unpublished M.S. thesis.

1971 Schoon, R.A., Geology and Hydrology of the Dakota Formation
in Sourth Dakota. South Dakota Geological Survey Report of
Investigations 107.

1973 Rahn, P.H., and J.P. Gries. Large Springs in the Black Hills,
South Dakota and Wyoming. South Dakota Geological Survey Report of

Investigations 107.
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1974 Miller, R.H., and P.H. Rahn, Recharge to the Dakota Sandstone
from Qutcrops in the Black Hills, South Dakota. Bulletin of the

Association of Engineering Geologists, v. 11, no. 3.

1976 Greis, J.P., P.H. Rahn, R.K. Baker, A Pump Test in the Dakota
Sandstone at Wall, South Dakota, Vermillion: Science Center,
University of South Dakota, 1976.

1976 Miller, W.R., Water in Carbonate Rocks of the Madison Group
in Southeastern Montana - A preliminary evaluation. United States
Geological Survey Water-Supply Paper 2043.

1976 Konikow, L.F., Preliminary Digital Model of Ground-Water Flow
in the Madison Group, Powder River Basin and Adjacent Areas,
Wyoming, Montana, South Dakota, North Dakota, and Nebraska.
U.5.G.S. WRIR 75-63. Denver, U.S.G.S. Water Resources Division,
1976.

1977 Blankennagel, R.K., W.R. Miller, D.L. Brown and E.M.
Cushing., Report on preliminary Data fro Madison Limestone Test
Well N\1, NE 1/4SE1/4 Sec. 15, T 57N, R 65 W, Crook County Wyoming.

USGS OFR 81-528.

1977 Gries, J.P., Geothermal Applications on the Madison
(Pahasapa) Aquifer System in South Dakota: Final Report, October
1, 1976-September 30, 1977. U.S. D.O.E., INEL, 1977.

1978 Konikow, L.F., Hydrogeologic considerations for an Interstate
Groundwater Compact on the Madison Aquifer, Northern Great Plains.
U.5.G.S. OFR 78-138, Denver: U.S. Geological Survey. ’

1979 Pakkong, M. Groundwater of the Boulder Park Area, Lawrence
County, South Dakota. South Dakota School of Mines and Technology,
unpublished M.S. thesis.

1980. Boggs, J.M. and A.M Jenkins, Analysis of Aquifer tests
conducted at the proposed Burdock Uranium Mine Site, Burdock, South
Dakota, TVA, Office of Natural Resources, Division of Water
Resources, Water System Development Branch, Norris Tennessee,
Report No WR28-1-520-109.

1981 Blankennagel, R.K., Howells, L.W. and W.R. Miller. Completion
and testing of Madison Limestone Test Well 3. USGS OFR 81-528,

1981 Bradford, W.L., Water Levels in Bedrock Aquifers in South
Dakota. USGS OFR 81-152.
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1981 Thayer, P.A. Petrology and Petrography for U.S. Geological

Survey Test Wells 1, 2, and 3 in the Madison Limestone in Montana

and Wyoming. USGS OFR 81-221,

1982 Brown, D.L., R.K. Blankennagel, L.M. MacCary, and J.A.
Peterson. Correlation of paleostructure and sediment deposition in
the Madison Limestone and associated Rocks in Parts of Montana,
North Dakota, South Dakota, Wyoming, and Nebraska. United States
Geological Survey OFR 82-906.

1983 Bredehoeft, J.D., and C.E. Neuzil, and P.C.D. Milly. Regional
Flow in the Dakota Aquifer: A Study in the Role of Confining
Layers. U.S.G.S. Water Supply Paper 2237.

1984 Downey, J.S., Geohydrology of the Madison and Associated
Aquifers in parts of Montana, North Dakota, South Dakota, and
Wyoming. United States Geological Survey Professional Paper 1273-
G, Washington, D.C., USGPO.

1984 Geochemistry of Ground-Water in Two Sandstone Aquifer Systems
in the Northern Great Plains in Parts of Montana, Wyoming, North
Dakota, and South Dakota. United States Geological Survey
Professional Paper 1402-C. Washington, D.C., USGPO.

1984 Peterson, J.A., Stratigraphy and Sedimentary Facies of the

Madison Limestone and associated rocks in parts of Montana,
Nebraska, North Dakota, South Dakota, and Wyoming. United States
Geological Survey Professional Paper 1273-A.

1985 Lobmeyer, D.H., Freshwater Heads and Ground-Water
Temperatures in Aquifers of the Northern Great Plains in Parts of
Montana, North Dakota, South Dakota, and Wyoming. United States
Geological Survey Professionél Paper 1402-D. Washington, D.C.,
USGPO. '

1986 Anna, L.0., Geologic Framework of the Ground-Water System in
Jurassic and Cretaceous Rocks in the Northern Great Plains, in

parts of Montana, North Dakota, South Dakota, and Wyoming. United

States Geological Survey Professional Paper 1402-B. Washington,
~D.C., USGPO. .

1986 Downey, J.S., Geohydrology of Bedrock Aquifers in the
Northern Great Plains in parts of Montana, North Dakota, South
Dakota, and Wyoming. United States Geological Survey Professional
Paper 1402-E, USGPO, Washington, D.C.
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1987 Kyllonen,’ D.P., and K.D. Peter, Geohydroloqy and Water
Quality of the Inyan Kara, Minnelusa, and Madison Aquifers of the

Northern Black Hills, South Dakota and Wyoming, and Bear Lodge
Mountains, Wyoming, U.S.Geological Survey Water Resources
Investigations Report 86-4158, prepared in cooperation with the
South Dakota Devartment of Water and Natural Resources, Rapid City,
South Dakota.

1988 Downey, J.S., and G.A. Dinwiddie, The Reqgional Aquifer System
Underlyving the Northern Great Plains in Parts of Montana, North
Dakota, South Dakota, and Wyoming -~ Summary, United States
Geological Survey Professional Paper 1402-A, USGPO, Washington,

D.Cl

1989 Burr, M.J., R.D. Benson, and D.S. Hansen, Water Resources
Data - South Dakota - Water Year 1988, U.S. Geological Survey
Water-Data Report SD-88-1, Huron, South Dakota.
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OTHER HYDROLOGY REFERENCES AVAILABLE

1962 Agnew, A.F., M.F. Tipton and F.V. Steece. South Dakota's
Ground Water Needs and Supplies. South Dakota Geological
Survey, Misc. Invest. No. 4.

1962 McGuiness, C.L.  Water in South Dakota. South Dakota
Geologic Survey Water Resources Report No. 2. :

1963 The Role of Ground Water in the National Water Situation.
U.S. Geological Survey Water Supply Paper 1800.

1979 Rahn, Perry H. Ground Water Resources of Weste.n South

Dakota. Report to U.S. Army Corps of Engineers, Omaha District.

1976  South Dakota Department of Environmental Protection.
South Dakota Public Water Supply, Chemical Data. Department of
Environmental Protection, Pierre, South Dakota.

1979 Szigeti, G.J. Sedimentology and Paleontology of the Upper
Jurrassic Unkpapa Sandstone and Morrison Formation, East Flank
of the Black Hills, South Dakota. Unpublished M.S. Thesis,
South Dakota School of Mines and Technology.

1978 Taylor, J.O. Summary Appraisals of the Nation's Ground
Water Resources - Missouri Basin Region. U.S. Geological Survey
Professional Paper 813-Q.

1954 Tullis, E.H., J.P. Gries and J.H. Cope. Inventory of
Published and Unpublished Data of the Characteristics of Saline
Surface and Ground Water of South Dakota. Engineering and

Mining Exp. Study., South Dakota School of Mines and Technology.

1964 Mineral and Water Resources of South Dakota. U.S.
Geological Survey. U.S. Government Printing Office, Washington.

1975 Mineral and Water Resources of South Dakota. U.S.

Geological Survey. U.S. Government Printing Office, Washington.

- 1984 Allen, J.C., D. 1Iles, and A. Petres. Analysis of

Groundwater and Stream Flow Data. Groundwater Resource

Inventory. Report to Army Corps qf Engineers.

1979 Rahn, P. Groundwater Resources of Western South Dakota.

South Dakota School of Mines and Technology Report to U.S. Army

- Corps of Engineers, Omaha District.

1981 Rahn, P. Reconnaissance Elements of the Western Dakota

Region of South Dakota. South Dakota - School of Mines and

Technology Report to U.S. Army Corps of Engineers, Omaha
District.




\
L)
.

.1981 Rahn, ' p. Aquifer Evaluation Elements of the Western

Dakotas Region of South Dakota. South Dakota School of Mines

and Technology Report to U.S. Army Corps of Engineers, Omaha
District. :

1979 Dennis, A.S. and J.R. Miller, Jr. Impact of Weather
Modification Upon Surface Water Supplies in Western South
Dakota. Institute of Atmospheric Sciences, South Dakota School

of Mines and Technology Report to U.S. Army Corps of Engineers,
Omaha District.

1988 Enecotech, Inc. Baseline Field Studies and Description of
the Existing Hydrologic Environment, Brohm Mining Corporation
Gilt Edge Expansion. :




